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Control System for Hydraulically Operated Equipment such as Excavators 



Wb. Orenstein-Koppel und Lubecker 
Masckikenbau Aktiengesellschaft, a 
German Company of Tcmpelhofer Ufer 
:4 Berlin SW 61, Germany, do hereby 
dr.ijrr invention, for which we pray that 
.1 ra:cn: may be granted to us, and the 
r\^. u by which it is to be performed, to be 
--.r:u-:jrly described in and by the foUow- 
tn, v;.iicment : — 

I fH p'csent invention relates to a control 
»v *:cif lur hydraulically operated equip- 
mrn . sujh as a hydraulic excavator, having 
y r J'.: !vfco working circuits, and wherein an 
■ uJ;-:^:jhlc hydraulic pump is provided in 
'5 ca.n wi)rlcing circuit 

( »'mrol systems are known in which, for 
example, a traversing gear, a slewing gear 
jnJ an excavator arm actuator are assodated 
in or\2 hydraulic circuit with one adjustable 
20 h\drau3ic pump and the other working 
circuit with its adjustable hydraulic pump 
includes the other traversing gear, the bucket 
aciualor and the jib actuator. 
Such known control systems are arranged 
25 so thai the pumps supplying the actuators 
wliich are not operative in each case transfer 
ihsir pressure fluid to a selected actuator 
which is in operation and which is con- 
sidered to be the main working actuator. In 
30 hydraulic crane drives this is for example 
the drive mechanism for the hoisting geai:, so 
that an increase in capacity can be obtained 
for the machine by raising the hoisting speed. 
In excavators, especially when used as deep 
35 buckci excavators, in order that the full 
motor rapacity shall be available for the 
excavating operation, two working circuits 
h;ive been connected together so that the 
whole of the pressure fluid from both work- 
40 ing circuits acts on the piston of the 
excavator arm actuator 

A disadvantage of these known arrange- 
ments is that the full drive capacity could 
[Price 4s. 6d.J 



only be utilised for one selected operation 
which according to the interpretation of the 45 
manufacturer was regarded as tne main 
working operation requiring an increase in 
capacity of the apparatus in question. 

It is an object of the present invention to 
enable this known method of increasing the 50 
capacity of a hydraulic excavator to be 
extended as far as is possible to include 
more than one individual operation of the 
excavator. 

In the interests of smooth operating of an 55 
excavator, it is necessary for at least two, 
and possibly more, operations to be carried 
out simultaneously. On the other hand 
among the various operations performed by 
such an excavator, "not only the digging 60 
operation but also the lifting of the material 
can be considered as main operations where 
an increase in capacity would be of 
advantage. Both operations, the digging 
process and the lifting movement, generally 65 
take place separately and during this time 
no other operation is usually necessary. It 
is therefore desirable to be able to efiect the 
digging and lifting operations individually 
with the full capacity of the motor, although 70 
at other times it may be desired to energise 
both the digging and lifting actuators 
simultaneously, each absorbing only a part 
of the full motor capacity. 

The invention consists broadly in a control 75 
system for hydraulically operated equipment, 
such as an excavator, comprising two 
hydraulic circuits each including a variable 
stroke hydraulic pump, and. a control valve 
for controlling the supply of hydraulic fluid 80 
to a hydraulic actuator associated with the 
valve, the pressure conduit of each circuit 
communicating through the respective control 
valve with a common pressure connection, 
which has branch connections through non- 85 
return valves to the pressure conduits of the 
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two circuits, and which is also connected to 
a ratum line leading through the same two 
control valvciS, such that pressure fluid can 
be supplied simultaneously from both pumps 
5 to dther one of the two actuators, of each 
actuator can be supplied with pressure fluid 
from its associated pump alone. 

In a preferred construction the two 
control valves are eight-way three-position 
10 spool valves, which in their neutral positions 
open the return line and connect the pressure 
.conduits of the two circuits to the common 
pressure connection, while when either valve 
is moved out of its neutral position it closes 
IS the return line and shuts ofi the common 
pressure connection. 

By using a control system according to the 
invention considerable digging power is made 
available. The digging operation can coij'- 
20 tinue with increased power and reduced 
speed if an excavator which operates with 
• a rigid iran&missiQE is already imimobile. 
Full utilisation of th^ inayiyn ^Tp power is 
obtained for two operations so that the 
25 disadvantages of series connections are 
avoided, such as aiises for e^^mple with a 
drag-line excavator if several couplings are 
operated $imultaneously. The full motor 
capacity necessarily comes into effect during 
30 the digging and hoisting operations in- 
dependently of the load and of the excavator 
operator's method of working. 

The sole figure of the accompanying 
drawing illustrates dis^grammatically a con- 
35 trol system according to the invention for 
a hydraulic ex<ava{or. In the hydraulic 
control system illustfated, two working 
circuits are provided for the oil flow. Two 
adju^bte capacity hydraulic pumps 1. 2 of 
40 equal size ar^ each associated with a work- 
ing circuiL They are arranged so that they 
absorb the^ full motor -capacity when both 
circuits are activated simultaneously. 
One working circuit includes the adjust- 
45 able hydraulic pump 1, a traversing drive 3 
for the right side of the hydraulic excavator, 
, a double acting working cylinder 4 for a 
bucket, a double acting working cylinder 5 
for a jib, and control valves 6, 7. and 8. The 
5Q control valve 8 connected to the cylinder 5 
5s an eight-way tbree^poation valve, and 
valves 6 and 7 are 3ix-way three^position 
valves. 

The working circuit of the adjustable 
55 hydraulic pump 2 includes a traversing drive 
9 for th^ left iside of the hydraulic excavator, 
a slewing drive 10 for the slewing mechanism 
and a double acting working cylinder 11 for 
the excavator arm carrying out the digging 
60 operation. Control valves 12, 13 and 14 
serve to control this working circuit and the 
control valve 14 connected to the working 
cylinder 11 is again an eight-way three- 
position valve, the valves 12 and 13 being 
65 six-way three-position valves. 



The four valves 6, 7, 12 and 13, are so 
arranged that in their central positions they 
each maintain the pressure line of the 
respective hydraulic circuit open to the next 
following valve. The two valves 8 and 14 70 
which control the rams 5 and 11 have a 
common pressure connection 20 which 
communicates with one or both of the pump 
outputs when the valve or valves are in their 
csntrai positions. From this connection 20 75 
extend two branch connections 21, 22, each 
including a non^retum valve 15, 19, and 
leading respectively to th^ high pressure 
inlet side of each valve 14 or 8. 

•The common pressure connection 20 also 80 
communicates with a common return line 
23 which passes through both valves 8 and 
14 when in their central neutral positions, 
and leads buck to a reservoir 24. When 
either valve 8 or 14 is moved out of its 85- 
central position into one of its operating 
positions the return line 23 and the input 
through the valve to the pressure connectiop 
2, are closed. 

If the full drive capacity is required to act 90 
on the piston of the workmg cyhnder 11 for 
.the digging operation, the control valves 6, 
7, 8, 12 and 13 are moved to their central 
neutral positions, whilst the control valve 
14 is moved to whichever control position 95 
is required, that is to say either up or down 
or into its central neutral position as shown. 
Thus the oil from the working circuit of the 
adjustable hydraulic pump 2 flows directly 
to the control valve 14, and the oil from the lOO 
working ch"cuit of the adjustable hydraulic 
f ump 1 flows through the three valves $, 7, 
and 8, opens the non-return valve 15 and 
then flows to the control valve 14. Thus 
both pumps 1 and 2 simultaneously deliver 105 
oil to the cylinder 11. 

For the hoisting movement of the 
hydraulic excavator which follows the 
digging operation, the control valves 6, 7, 12, 
13 and 14 are moved to their central neutral 110' 
positions and the control valve 8 is operated 
as required, that is into its up, down or 
pQntral position. 

In this case the oil from the working 
circuit of the adjustable pnmp 2 passes 115 
through the valve 14 into the common 
pressure comiection 20, opens the non- 
return valve 19, and then joins the flow 
from the working circuit of the adjustable 
hydraulic pump 1, The oil passes to the 120 
control valve 8 through a non-return valve 
16. 

Thus it will be .seen that the whole flow 
of oil from either hydraulic pump circuit 
can be directed into the other circuit, so that 125 
both pumps supply the same working 
cylinder. If both the two selected primary 
working cylinders 5 and 11 are inoperative, 
their respective control valves 8 and 14 
being in their central positions, the common 130 
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pressure connection 20 is connected via the 
return line 23 to the reservoir; 24. but this 
return line is closed when either valve 8 or 
14 is moved out of its central position. 
5 Since the control valves 8 land 14 are 
required to pass twice as much oil as the 
control valves 6, 7, 12, 13, they are made 
correspondingly larger. 
A further non-rctum valve li? is inserted 
10 between the control valve 8 andl the working 
cylinder 5 and operates in conjunction with 
a throttle 18 to provide a throttle /non-return 
valve combination. i 
WHAT WE CLAIM IS :— 
15 1. A control system for laydraulically 
operated equipment, such as an excavator, 
comprising two hydraulic circuits each 
including a variable stroke hydraulic pump, 
and a control valve for controlling the supply 
20 of hydrauHc fluid to a hydraulic actuator 
associated with the valve, the pressure 
conduit of each circuit cotnmunicating 
through the respective control valve with a 
common pressure connection, | which has 
25 branch connections through non-return 



valves to the pressure conduits 



drcuits, and which is also coijnected to a 
return line leading through the same two 
control valves, such that pressi^re fluid can 



of the two 



be supplied simultaneously from both pumps 30 
to either one of the two actuators, or each 
actuator can be supplied with pressure fluid 
from its associated pump alone. 

2. A control system as claimed in claim 

1, in which the two control valves are eight- 35 
way three-position spool valves, which in 
their neutral positions open the return line 
aiid connect the pressure conduits of the two 
circuits to the common pressure connection, 
while when either valve is moved out of its 40 
neutral position it closes the return line and 
shuts off the common pressure connection. 

3. A control system as claimed in claim 
1 or claim 2, including one or more addi- 
tional contjrol valves in one or both hydraulic 45 
circuits, each controlling the flow of pressure 
fluid to an associated actuator. 

4. A control system for a bydraulically 
operated excavator, substantially as describ- 
ed with reference to the accompanying 50 
drawings. 

5. A hydranlically operated excavator 
including a control system in accordance with 
any one. of the preceding claims. 

ABEL & IMRAY, 
Chartered Patent Agents, 
Quality House, Quality Court, 
Chancery Lane, London, W.Q2. 
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/ SHEET j^j^ drawing is a reproduction of 
the Original on a reduced sca/e. 




